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I’M GOING TO TALK ABOUT
« Pando » = « Je m’étale » = « I spread »

• CLIMATE CHANGE AND WHY AND HOW IT IMPACTS HEALTH, 
RESPIRATORY HEALTH IN PARTICULAR

• CLIMATE CHANGE RELATED RESPIRATORY OCCUPATIONAL 
AND ENVIRONMENTAL HEALTH BURDEN

• THE IPF CASE STUDY AS AN EMBLEMATIC MODEL

• RESPIRATORY HEALTH INEQUITIES

• TAKE HOME MESSAGES
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Global Burden of Respiratory 
Diseases (All Causes)

IAM CPLF 2025 4

Global Burden of Disease (IHME, 2020) :

o Respiratory diseases account for ~7.6% of global DALYs (disability-adjusted life years)





Occupational burden of nonmalignant
respiratory diseases
Disease Burden

• asthma 
• chronic obstructive pulmonary disease 
• chronic bronchitis
• idiopathic pulmonary fibrosis 
• hypersensitivity pneumonitis
• other granulomatous diseases, including 

sarcoidosis 
• pulmonary alveolar proteinosis
• tuberculosis (and 1% in healthcare workers)

• community-acquired pneumonia in working-age 
adults

• PAF: 16%
• PAF: 14%
• PAF: 13%
• PAF: 26%
• occupational burden: 19% 
• occupational burden: 30% 
• occupational burden: 29%)
• occupational burden: 2.3% 

in silica-exposed workers
• PAF, 10%

PAF: Population attributable fraction
Occupational burden: attribution in case series, incidence rate ratios (IRRs), or AF 
within a group
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Pando 
« Pando » = « Je m’étale » = « I spread »



Diapositive 7
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Pando 
« Pando » = « Je m’étale » = « I spread »

A clone consisting of approximately 47,000 
aspen trees (Populus tremuloides) grown 
from a single seed that spreads by emitting 
new shoots from an expanding root system.
The largest (106 acres), the heaviest, the 
oldest tree on the planet (>80000 years).
One of the most massive living beings on 
earth.Fishlake National Forest (Utah)
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With 80000 years, I've lived quite a bit
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Environmental changes and historical events 
experienced by Pando

Büntgen U, 

Science 2011
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Global 
warming 
especially in 
the last 20 
years



WHAT HAPPENED?
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“Normal greenhouse effect”: GHGs trap some of the heat emitted by the Earth after 
absorbing solar energy essential to maintain a habitable temperature on Earth.

“Pathological greenhouse effect”: accumulation of GHGs due to human activities

Greenhouse gases
(GHGs):

Carbon dioxide (CO₂)
Methane (CH₄): 
Nitrous oxide (N₂O)
Steam
F-gases



Those little animals we (the plants) call 
humans!

WHO IS RESPONSIBLE FOR WHAT IS 
HAPPENING?
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U.S. Climate ChangeScience Program, 2003

Natural and human activities both contribute to the
accumulation of greenhouse gases (GHGs)

Wildfire
s

Even natural phenomena  depend on 
human activities
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Increase in average temperature of 
the atmosphere and oceans

Melting snow, ice, rising sea levels... 
Modification of the water cycle 

Increase in intensity and frequency of 
extreme climatic phenomena: heat 
waves, droughts, floods, cyclones, etc.



Incendie à Rome, Juin 
2022

Secheresse fleuve Pô, 
juin 2022

MaintenantIl y a 50 ans

Erosion de falaise à Soulac
2023 (200 mt  20 mt)

16

Los Angeles, USA, 
January 2025

Acute 
effects

Chronic effects



WHAT IS THE TREND AND THE 
CONSEQUENCES OF THE GLOBAL 
WARMING?
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Energy consumption has increased

• 17 energy slaves (EGs)* per capita in 1940 (2 billion inhabitants): 
• 38 EGs per capita in 1950
• Several hundred EGs to satisfy the consumption of each European (Jancovici

and Grandjean) now 
• Fossil fuels provide 80% of energy demand

18

*Tasks once performed by humans or animals are now performed by 
motors, machines, and automated systems running on energy called 
energy slaves (R. Buckminster Fuller)



2024

N.B. 
1.5 °C exceedance
=> irreversible impacts 
on ecosystems, human 
societies and climate.

19

1.62°C exceedance 
(compared to pre-
industrial levels)



Extreme weather events on the rise

20

Carbon Brief’s map
IAM CPLF 2025



WHY, THIS IS IMPORTANT FOR 
HEALTH?

21



Climate 
change

Social, 
economic, 
demographic 
disruptions

Biological changes: 
processes, timing

Changes to 
ecosystem structure 
and function

Direct 
impact

Indirect  
processes
(Mediating)

Health 
impacts

Changes to physical 
systems/processes

Climate Change-related health pathways

1

2
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HEALTH 
SYSTEM 
CONDITIONS

Temperature, Humidity, rain, 
storms, etc.

Chemical air pollutants, etc. 

Biocontaminants: pollen, molds, 
virus, bacteria

Biodiversity

Susceptibility and vulnerability

RESPIRATORY HEALTH 
IS A MAIN TARGET OF 
CLIMATE CHANGE 

Over 100 million people will die from climate change 
by 2030 if we do not collectively take action now. 

Afterwards, the death toll will be even more severe.



Climate change a major driver of both 
occupational and environmental 
respiratory diseases

• Reshaping patterns of exposure and disease burden 
worldwide. 

1. Weather patterns impact negatively upon human respiratory health.

2. Worsening air quality and increased allergens and biotoxicants can 
worsen existing disease or contribute to new disease development.

3. Climate-related changes in vectors for infection can cause new 
respiratory diseases 

4. Increasing occupational pollutants, exposures and conditions 
contribute to occupational diseases. 

23



THE IMPACT OF CLIMATE CHANGE ON 
RESPIRATORY DISEASES



Some examples of respiratory diseases impacted by 
climate change

• Worsening Asthma and COPD: 
• Higher concentrations of O3   and PM2.5   trigger asthma attacks, worsen 

Chronic Obstructive Pulmonary Disease (COPD) symptoms, and 
increase hospitalizations.

• Increased Asthma and Rhinitis attacks: 
• Increased pollen and mold exposure trigger asthma and rhinitis
• Thunderstorm asthma

• Increased Respiratory Infections: 
• PM2.5  exposure is linked to increased susceptibility to respiratory 

infections (e.g., pneumonia, bronchitis).

IAM CPLF 2025 25



Some figures of respiratory diseases 
impacted by climate change

IAM CPLF 2025 26

Trends

 The Global Burden of Disease (IHME, 2020) estimates that:

o Climate change and pollution are increasing the burden, especially in 
LMICs (low- and middle-income countries)

 Environmental exposures (air pollution, allergens, occupational 
dusts/fumes) are key contributors to rising burden.



THE IMPACT OF CLIMATE CHANGE ON 
WORK-RELATED RESPIRATORY 
DISEASES



Interrelationship between climate change, risk 
factors and occupational respiratory health

Climate 
change Respiratory health 

impairment 
in workers

Industrial activities 
and occupations

Occupational
risk

factors
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•Climate-Related Occupational Hazards: Extreme heat, Air pollution, Severe weather events, Natural 
disasters, Biological hazards (e.g., vector-borne diseases)
• Amplified Health and Safety Risks: Increasing exposure intensity and duration, Introducing new, 
unanticipated hazards, Reducing the predictability of working conditions

• Compounded Vulnerabilities:
Migrant workers and those with poor housing or limited socioeconomic support experience:
• Double exposure to climate hazards—both at work and at home
• Higher susceptibility to health effects due to limited access to healthcare and protective infrastructure
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Some figures of the CC occupational
burden
🔥 Wildfire Smoke Exposure

• Outdoor workers (firefighters, farmers, construction): Up to 12–20x higher exposure to 
PM₂.₅ during wildfire events compared to the general population.

• In California (2020), wildfire smoke exposure led to:

• 25% increase in respiratory emergency visits
• Estimated up to 1,200 excess deaths, a portion linked to 

occupational exposure.
🌬 Air Pollution & Ozone

• Occupational exposure to ozone (e.g., outdoor workers in urban areas):

• Linked to lung function decline and higher asthma and COPD 
incidence.

• WHO (2021): Of the 4.2 million deaths annually from air pollution, a significant 
portion occurs in working-age adults, especially in the informal labor sector.

IAM CPLF 2025 32



Some figures of the CC occupational
burden
👷 Silica Dust, Drought & Mining
• Construction and mining workers face increasing risks from 

desertification and drought, which raise silica dust levels:
• Example: Resurgence of silicosis in stone-cutting workers in 

India and Australia.
• WHO estimates up to 40 million workers globally are at risk 

of silica-related respiratory disease.
🦠Mold and Biological Hazards
• After climate-linked flooding or hurricanes, indoor workers 

(cleaners, teachers, office staff) face increased exposure to molds 
and endotoxins:

• Linked to occupational asthma, hypersensitivity 
pneumonitis, and bronchiolitis obliterans.

IAM CPLF 2025 33



Idiopathic pulmonary fibrosis (IPF) 
stands out as a disease with both 
occupational and environmental 

determinants potentially impacted by 
climate change 

34IAM CPLF 2025



A  CASE STUDY OF AN ENVIRONMENTAL AND 
OCCUPATIONAL DISEASE IN A CHANGING CLIMATE: 
Idiopathic pulomary fibrosis

• Rare progressive chronic interstitial lung disease of complex 
unknown origin 

• Quality of life and prognosis remain very poor with average 
survival <5 years from diagnosis

• Increasing rates of hospital admissions and deaths due
• to IPF also suggest an increasing burden of disease.
• Identification and elimination of all modifiable causal 

determinants is ethically imperative to prevent the associated 
public health burden and individual sufferings 

• Raghu G, Remy-Jardin M, Richeldi L, Thomson CC, Inoue Y, Johkoh T, Kreuter M, Lynch DA, Maher TM, Martinez FJ, Molina-Molina M, Myers JL, Nicholson AG, Ryerson CJ, Strek ME, Troy LK, Wijsenbeek M, Mammen MJ, Hossain T, Bissell BD, Herman DD, Hon SM, Kheir
F, Khor YH, Macrea M, Antoniou KM, Bouros D, Buendia-Roldan I, Caro F, Crestani B, Ho L, Morisset J, Olson AL, Podolanczuk A, Poletti V, Selman M, Ewing T, Jones S, Knight SL, Ghazipura M, Wilson KC. Idiopathic Pulmonary Fibrosis (an Update) and Progressive 
Pulmonary Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline. Am J Respir Crit Care Med. 2022 May 1;205(9):e18-e47. doi: 10.1164/rccm.202202-0399ST. PMID: 35486072; PMCID: PMC9851481.

• Lederer DJ, Martinez FJ. Idiopathic Pulmonary Fibrosis. N Engl J Med. 2018 May 10;378(19):1811-1823. doi: 10.1056/NEJMra1705751. PMID: 29742380.

1.Lederer DJ, Martinez FJ, Idiopathic pulmonary fibrosis [archive], N Engl J Med, 2018;378:1811-1823



GLOBAL BURDEN IPF

Maher TM, Bendstrup E, Dron L, Langley J, Smith G, Khalid JM, Patel H, Kreuter M. Global incidence and prevalence of idiopathic pulmonary fibrosis. Respir Res. 2021 Jul 7;22(1):197. doi: 10.1186/s12931-021-01791-z. PMID: 34233665; PMCID: 
PMC8261998

TRULY RARE?
NO WORLD DATA!



NOT SO IDIOPATHIC?
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IPF ETIOLOGY: a COMPLEX BLACK BOX

Ranzieri S, Illica Magrini E, Mozzoni P, Andreoli R, Pelà G, Bertorelli G, Corradi M. Idiopathic pulmonary fibrosis and occupational risk factors. Med Lav. 2019 Dec 17;110(6):407-436. doi: 10.23749/mdl.v110i6.8970. PMID: 31846447; PMCID: PMC7809935.

Air pollution

IPF 
Exposome



IPF AND OCCUPATION

39



IPF: a diagnosis of exclusion?

OH physician

OH physician

Raghu G, et a. Idiopathic Pulmonary Fibrosis (an Update) and Progressive Pulmonary Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline. Am J Respir Crit Care Med. 2022 May 1;205(9):e18-e47. doi: 10.1164/rccm.202202-0399ST. PMID: 35486072; PMCID: 
PMC9851481
Carlier, S., Nasser, M., Fort, E. et al. Role of the occupational disease consultant in the multidisciplinary discussion of interstitial lung diseases. Respir Res 23, 332 (2022). https://doi.org/10.1186/s12931-022-02257-6.

OH physician





OCCUPATIONAL RISK FACTORS

Occupational exposures more frequently
associated to IPF in epidemiological studies:

• VGDF (vapour, gas, dust, fibres)
• Crystalline Silica
• Abestos
• Organic dusts
• Metals
• Wood dusts
• Agriculture
• ETS (Environmental tobacco smoking)

• Sack C, Raghu G. Idiopathic pulmonary fibrosis: unmasking cryptogenic environmental factors. Eur Respir J. 2019 
Feb21;53(2):1801699. doi: 10.1183/13993003.01699-2018. PMID: 30487201.

• Carlier, S., Nasser, M., Fort, E. et al. Role of the occupational disease consultant in the multidisciplinary discussion 
of interstitial lung diseases. Respir Res 23, 332 (2022). https://doi.org/10.1186/s12931-022-02257-6

Reported up to 60% prevalence of occupational
exposure among IPF cases in tertiary hospital 
centres



OCCUPATIONAL IPF RISK ESTIMATES

Blanc PD, Annesi-Maesano I, Balmes JR, Cummings KJ, Fishwick D, Miedinger D, Murgia N, Naidoo RN, Reynolds CJ, Sigsgaard T, Torén K, Vinnikov D, Redlich CA. The Occupational Burden of Nonmalignant Respiratory Diseases. An Official American Thoracic Society and 
European Respiratory Society Statement. Am J Respir Crit Care Med. 2019 Jun 1;199(11):1312-1334. doi: 10.1164/rccm.201904-0717ST. PMID: 31149852; PMCID: PMC6543721.

VGDF



OCCUPATIONAL IPF risk estimates

• De Matteis S, Murgia N. Work-related interstitial lung disease: what is the true burden? Int J Tuberc Lung Dis. 2022 Nov 1;26(11):1001-1005. doi: 
10.5588/ijtld.22.0212. PMID: 36281049.

• Park Y, Ahn C, Kim TH. Occupational and environmental risk factors of idiopathic pulmonary fibrosis: a systematic review and meta-analyses. Sci Rep. 2021 Mar 
2;11(1):4318. doi: 10.1038/s41598-021-81591-z. PMID: 33654111; PMCID: PMC7925580.

Pesticides

Textile dust

Stone dust

Wood dust

Metals



OCCUPATIONAL IPF ESTIMATES

Gandhi SA, Min B, Fazio JC, Johannson KA, Steinmaus C, Reynolds CJ, Cummings KJ. The Impact of Occupational Exposures on the Risk of Idiopathic Pulmonary Fibrosis: A Systematic Review and Meta-Analysis. Ann Am Thorac Soc. 2024 Mar;21(3):486-498. doi: 10.1513/AnnalsATS.202305-
402OC. PMID: 38096107; PMCID: PMC10913770.



• In a population-based case-
control study of 503 cases 902 
controls in Australia 

• Increased IPF risk for occupational 
exposures to:
• ETS (OR 2.1; 1.2-3.7)
• Respirable dust (OR 1.38; 1.04-

1.82)
• Asbestos (OR 1.57; 1.15-2.15)
• But NOT confirmed for other specific 

organic, mineral or metal dusts

OCCUPATIONAL IPF risk estimates

• Abramson MJ, Murambadoro T, Alif SM, Benke GP, Dharmage SC, Glaspole I, Hopkins P, Hoy RF, Klebe S, Moodley Y, Rawson S, Reynolds PN, Wolfe R, Corte TJ, Walters EH; Australian IPF Registry. Occupational and environmental risk factors for idiopathic pulmonary fibrosis in 
Australia: case-control study. Thorax. 2020 Oct;75(10):864-869. doi: 10.1136/thoraxjnl-2019-214478. Epub 2020 Jul 13. PMID: 32660982.

• Reynolds CJ, Sisodia R, Barber C, Moffatt M, Minelli C, De Matteis S, Cherrie JW, Newman Taylor A, Cullinan P. What role for asbestos in idiopathic pulmonary fibrosis? Findings from the IPF job exposures case-control study. Occup Environ Med. 2023 Feb;80(2):97-103.  doi: 
10.1136/oemed-2022-108404. Epub 2023 Jan 12. PMID: 36635100; PMCID: PMC9887381.

In a hospital-based case-control 
study of 494 cases and 466 controls 
in UK: NO increased IPF risk for 
asbestos exposure; only if
combined with smoking and 
MUC5B genetic variant



WORSE PROGNOSIS FOR 
OCCUPATIONAL IPF?

Jegal Y, Park JS, Kim SY, Yoo H, Jeong SH, Song JW, Lee JH, Lee HL, Choi SM, Kim YW, Kim YH, Choi HS, Lee J, Uh ST, Kim TH, Kim SH, Lee WY, Kim YH, Lee HK, Lee EJ, Heo EY, Yang SH, Kang HK, Chung MP; Korea ILD Study Group. Clinical Features, Diagnosis, Management, and Outcomes of 
Idiopathic Pulmonary Fibrosis in Korea: Analysis of the Korea IPF Cohort (KICO) Registry. Tuberc Respir Dis (Seoul). 2022 Apr;85(2):185-194. doi: 10.4046/trd.2021.0123. Epub 2021 Dec 13. PMID: 34902237; PMCID: PMC8987666.

In a large IPF cohort in the 
nationwide IPF Registry of 
Korea occupational
exposure to wood and 
stone dusts were associated 
with higher IPF mortality

Main limit: retrospective



IPF AND AIR POLLUTION

48
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Main air 
pollutants:

- Gases: NO2, 
SO2, CO, O3, 
VOCs, etc. 

- PM 
(Particulate 
Matter) (size 
and 
composition)

Air

Indoor
s

Indoor
s Indoor

s

Indoor
s



PM the big killer

Both PM size and composition are of concerns



The various impacts of air pollution

• Health

• Environment: 
biodiversity, crops

• Climate change

• Built environment

• Economic costs

Further information: WHO webpage

IAM-SFO-2025



Industry in developing 
countries

Sand storm

Urbanization and 
trafic 

Wildfire

• Virtually certain
– Increased extended pollen seasons and pollen 

production and allergenicity and due to
• Increasing temperatures
• Plants moves

– Increased outdoor ozone level due to
• Increasing temperatures
• Windiness and stagnant air conditions
• Urbanization
• Natural sources of air pollutant emissions 

(biogenic VOCs)
– Increased outdoor PM level due to

• Increasing emissions from 
– fossil fuel-fired power plants due to demand 

for electricity for cooling (due to temperature 
increase)

– Urbanization and traffic 
• Increasing natural sources of air pollutant emissions

– Wildfire smoke induced by drought and heat
– Desertification Sand stormplants

• To be further confirmed
– Increase of indoor air pollutants

CLIMATE CHANGE-RELATED AIR POLLUTION TRENDS

Desertification

IAM-SFO-2025



IAM-Airways-2025

NATURAL: PM, Sulphur dioxide, VOCs, metals, PAHs, biocontaminants, etc. 



ERJ 2021

31/07/2025 IAM-ERS-2024

Increasing evidence on respiratory effects of 
air pollution (both exacerbations and 

development), including for IPF



Air Pollution and IPF

Onset of the disease

Onset of symptoms

1 yr 2 yrs 3 
yrs

4 
yrs

5 yrs 6 rss 

Diagnosis
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Air Pollution and IPF

Onset of the disease

Onset of symptoms

1 yr 2 yrs 3 
yrs

4 
yrs

5 yrs 6 rss

Diagnosis

NO2

PM , 
PM2,5

PM10, 
PM2,5

O3

2,5

PM10, 
PM2,5

2,5

PM10, 
PM2,5

NO2

Incidence
Conti et al. ERJ 2019
Shull et al. Respirology 2020  

Acute Exacerbation
Johannson et al. ERJ 2014
Sesé et al. Thorax 2018 
Dales et al. Chest 2020
Tahara et al Respir Res 2021 

Accelerated or lower functional decline
Winterbottom et al Chest 2018
Johannson et al Chest 2018 

2,5

PM10, 
PM2,5

NO2

Death
Sesé et al. Thorax
2018
Yoon et al. ERJ 2020
Aguilar et al. JIMR 
2021 

Progression

31/07/2025 IAM-ERS-2024



IPF development (incidence?) and air pollution

Conti et al. ERJ 2017

+ 8%  Incidence (10 NO2 µg/m3)
Shull et al. Respirology 2020

PM2,5
From the last 10 
yrs using CALIOPE 
modeling

Regions of notable air pollution juxtaposed with higher 
prevalence of idiopathic pulmonary fibrosis (IPF).

31/07/2025
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French Cohort of FIbrosis (COFI) 
(n=196)

31/07/2025

IAM-ERS-2024

Exposition Augmentation HR* (Conf Int95%) p-value

O3 10 μg/m3 1,26 (1,01 – 1,58) 0,045*

N02 10 μg/m3 0,92 (0,73 – 1,18) 0,509

PM10 10 μg/m3 0,78 (0,53 – 1,14) 0,197

PM2.5 10 μg/m3 1,04 (0,58 – 1,87) 0,902

6-week exposure

Short-Term Air pollution exposure and IPF acute exacerbations

Exposure Increase HR* (Conf Int95%) p-value

O3 10 μg/m3 0,89 (0,66 -1,18) 0,43

N02 10 μg/m3 1,01(0,79 – 1,29) 0,90

PM10 10 μg/m3 2,01 (1,07 – 3,77) 0,03

PM2.5 10 μg/m3 7,93 (2,93 – 21,33) <0,001

Long-Term Air pollution exposure and IPF mortality

*HR=Hazard ratio

2005 WHO AQS: 100% of patients PM2.5

Sesé Thorax 2018



IPF functional decline and air pollution

Air Pollution Exposure Is Associated With Lower Lung Function, 
but Not Changes in Lung Function 

Johannson K. et al Chest 2018

-46 cc/yr of FVC (p = 0,008) per 5 µg/m3 of PM10

Winterbottom C et al. Chest 2018

31/07/2025 IAM-ERS-2024

238 
patients

25 patients



• PM2.5 associated with 
worse lung function and 
mortality or transplant 
among some but not all 
patients with ILD. 

• Sulfate, ammonium, and 
black carbon associated 
with the most potential 
risk

31/07/2025 IAM-ERS-2024

2022
6,683 IPF patients
In Canadian and 
USA registers
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UltraFineParticles and IPF

31/07/2025 IAM-ERS-2024

Associations of each 1,000 particles/cm3 increase in UFP matter exposure using the residential address linkage approach. Mmodel 1 (unadjusted), model 2 (adjusted for sex, age at enrollment, race, smoking 
history, and a socioeconomic covariate), and model 3 (model 2 with additional adjustment for continuous exposures to PM2.5 μm and NO2 by the same model)

Goobie et al. Am J Respir Crit Care Med, 
2024

Lung function Transplantation-Free 
Survival

Increased UFP exposure associated with baseline FVC and transplantation-free survival 



Air pollution, genetic susceptibility and IPF

• 3-fold risk of developing IPF in individuals with high genetic 
susceptibility to IPF (including MUC5B promoter polymorphism) and 
living in areas of heavy air pollution compared with those with low 
genetic susceptibility and low air pollution exposure (Cui, ERJ 2022)

• No increased level of risk in relation to PM2.5 on survival according to 
MUC5B genotype (Sésé, Annals ATS, 2024)

31/07/2025 IAM-ERS-2024



• Sack C, Raghu G. Idiopathic pulmonary fibrosis: unmasking cryptogenic environmental factors. Eur Respir J. 2019 Feb 21;53(2):1801699. doi: 10.1183/13993003.01699-2018. PMID: 30487201.
• .

Pathogenesis of IPF



Air Pollution mechanisms in IPF

31/07/2025 IAM-ERS-2024

Genetic
susceptibility

UPF



SOCIAL AND ENVIRONMENTAL 
INEQUITIES

66



HE A LT H  IM P A C T S A R E  U N FA IR LY  D IS T R IB U T E D

Cumulative emissions of 
greenhouse gases

WHO estimates of per 
capita mortality from 
climate change

Map projections from                              
Patz et al, 2007;  WHO, 2009.

How does climate change affect health?

 Environmental injustice!
67

Sharp increase in 
greenhouse gas 
(GHG) emissions 
began with the 
Industrial 
Revolution in the 
late 18th and early 
19th centuries.



IPF AND POVERTY

68



Gap in life expectancy between people with the highest
and lowest level of education in EU 2017, by gender

69

Individuals with low SES are 14 
times more likely to develop 
respiratory disease 
Schraufnagel et al. AJRCCM 2013

(years)



SES and IPF outcomes

 Few studies

Gaffney et al. BMC Health Services Research 2018

70

IPF Patients with low
income have reduced
health care cover and less
transplantation but a 
similar mortality. 



SES and IPF outcomes

 Greater disadvantage associated with reduced baseline DLCO

 In USA only: fILD with the greatest disadvantage (top quartile) 
experience the highest risk of mortality (HR =1.51, p=0.002) 
 IPF : disadvantaged related to less transplantation (OR =0.46, 

p=0.04)

71

4729 patients 
with fibrosing 
ILD in Canadian 
and USA 
registries with 
identified 
deprivation 
index



SES Deprivation and telomere length

72

 Precariousness inversely correlated with telomere length

 Precariousness can contribute to telomere length (stress, 
unhealthy lifestyles, etc.)

5 106 IPF 
patients



IPF, AIR POLLUTION AND POVERTY

73



Air pollution and SES

• Socially disadvantaged groups are likely to live in areas 
with higher levels of air pollution.

• Precariousness can potentiate the deleterious effect of 
exposure

31/07/2025 IAM-ERS-2024



In IPF patients:
• Higher environmental exposures and vulnerability (CES) 

associated with: 
• lower baseline lung function and lower antifibrotic 

use
• mortality (but not in sensitivity analyses)

31/07/2025 IAM-ERS-2024

CalEnviroScreen 3.0 
(CES) quantifying
environmental
burden combining
population, 
environmental and
pollution 
vulnerability



IPF, AIR POLLUTION, POVERTY, AND 
MUCH MORE

76



Soil and water pollution 

Heat-waves & wildfires

Climate Change

Air Pollution

Thunderstorms & floods

Coldspells

Genetic/Epigenetic Alterations

Urbanization

Biocontaminants: 
Viruses, bacteria, 

fungi

Human health

Lifestyl
e 

Climate Change

Outdoor air pollution

Allergens, 
pollen, molds

Emergent  
products*

ETS: Environmental Tobacco Smoking; *: plastic, PFAS, etc.
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EXPOSOMFPI

Equipe 1 : Recherche clinique
Pr Nunes, Pr Planès, Dr Gille, Pr Levy, Pr 
Ziol, Pr Cottin, (URC, CRB, CRMR Orphalung, 
INSERM U-1272)

Equipe 2 : Pollution de l’air / Exposome
Pr Annesi Maesano (INSERM UA-1318, 
IDESP) Boris Dessimond

Equipe 3 : Expositions professionnelles 
Pr Paris,  Pr Jouneau, Pathologies 
professionnelles et environnementales 
(INSERM U-1085)

Equipe 4 : Sociologie
Pr Rosental, Dr Cavalin (CNRS, Sciences Po 
Paris)

EXPOSOMFPI

Investigateur Principal : Dr Sesé
Responsable scientifique: Pr Nunes 
Cohorte nationale multicentrique 
FPI : n = 200  (avril 2021)
Suivi prospectif 2 ans
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OBIWAN-FPI: OBjects In Wide Area Network for IPF

Etude de l’impact de la pollution individuelle (intérieure et extérieure)
sur l’évolution de la fonction respiratoire dans la FPI

Investigateur Principal : Dr Sesé
• Etude pilote monocentrique
• FPI : n = 30
• Suivi prospectif : 1 an

Partenaires :
Pr Nunes, Pr Annesi Maesano, Dr Gille, Pr 
Planès, M. Dessimond
Association de patients : APEFPI 

Objets connectés
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31/07/2025

Established and postulated impacts of climate change in patients with interstitial 
lung disease (ILD)

• Very likely through air pollution, temperature and social factors

• Paper submitted to Lancet Respiratory Medicine



Implications for ipf Patient Care

Understanding the link between IPF and the exposome is crucial for 
developing effective treatment and prevention strategies. Efforts should
focus on:

 Early detection and intervention: Implementing screening programs in 
underserved communities.

 Improving access to care: Expanding healthcare coverage and 
reducing financial barriers to treatment.

 Addressing environmental factors: Promoting policies to reduce air 
pollution and occupational hazards in low-income communities.

 Addressing environmental injustices

 Patient support programs: Providing financial assistance and support 
services for patients with IPF.

31/07/2025

CLIMATE CHANGE INCREASES THE BURDEN



Activities to Stop (left, red background) and Activities to Start (right, blue 
background) to Address EJ in the Climate Change era

Vulnerable individuals are 
more exposed to 
environmental hazards
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Take home messages
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• Rising temperatures, air pollution, extreme weather 
events, and shifting disease patterns can increase 
respiratory diseases, heat stress, and occupational 
hazards, disproportionately affecting vulnerable 
populations. 

• Understanding climate-driven health risks in communities 
and workplaces is crucial for protecting public health, 
ensuring worker safety, and developing effective 
adaptation strategies. 

• Proactive measures, including policy interventions, 
workplace adaptations, and community resilience 
planning, are essential to mitigate these risks and 
safeguard long-term health and productivity.



EAACI PLANETARY HEALTH APPROACH: Key Pillars



EAACI Decalogue on Planetary Health, Asthma, 
Allergies and Immunological Diseases
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Data for health
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